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Abstract of JP2003314541 

PROBLEM TO BE SOLVED: To solve 
problems in which lives of balls on both rows 
are different if a radial gap between the balls 
on both rows and the raceways is set equal 
and the life of the whole double row ball 
bearing becomes shorter, in case that the 
double row ball bearing is used for a pinion 
shaft supporting unit of a differential gear. 
SOLUTION: Upon applying the double row ball 
bearings 10 and 25 to the differential gear 1, 
radial gaps [alpha]1 and [alpha]2 of a group of 
balls 15 at a large diameter side and a group 
of balls 28 at a small diameter side are made 
larger than radial gaps [beta]1 and [beta]2 of a 
group of balls 16 at a small diameter side and 
a group of balls 29 at a large diameter side, 
when loads are applied to respective double 
row ball bearings 10 and 25. Accordingly, the 
loads are first carried by the group of balls 16 
at the small diameter side and the group of 
balls 29 at the large diameter side, and are 
then carried by the group of balls 15 at the 
large diameter side and the group of balls 28 
at the small diameter side in sequence. Thus, 
a system life of respective double row ball 
bearings 10 and 25, especially the lives for the 
group of balls 15 at the large diameter side 
and the group of balls 28 at the small diameter 
side, are further extended. 
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(57) im] 

3EII2 8(7)9i-'r;H5fiaa 1 . a 2 $r/hSliiSf 1 6 . 

thzt x\ ^mmmi^ 10,25 izmmt^m^n 




i. 

|5I'l:^^3iES$tl*^OH^^iSl*If^g^5Wc7)#!|ll3Iffi 
[11*112] m\\mmm^-M^hn'mMh. 

[0001 ] 

^fih^>iyr\^yi^\)i^mm\.zm^^htihwmifi 

[0002] 

lQ)0(r)mmm^^-LX\,^h. ZOf ^yrWi^^ 
;ugS loots, -?-<^TV7rU->'i^-\';i'^-xi 0 1 
rttc, \::=~i[ym {Y=y4^\^-v^y) 102^^L, 

z(r>\^-i[ymi 0 2(i. -eoHHicnt&^m^i 0 

7C0'jy^^^-^l 0 8{Zlli-^$fl|,trri:t>'^^l 0 6 

C:cOf:::jj-y!il 02^i.ttz. m'L\H^\.zm 
^LTgei$fll.-^ftm?iJcORitC^$fi^l 0 3. 10 

-jfyfl 1 0 2<r>n^\,z. ^l^coro'^^i^A'^ htc 
^Jg§ixl. 3 yj-^-ityy ^ y i; i o 5 *^tt <?>iiT 

So 

[0003] ilBr -f 7 r 1^ y-i^^fimW. 1 0 0 Tii. 

h-^ywi 0 2 mmmz^mm^^i^Pim^b 

iSSlOB. 1 0 4*>/b^rort^l>. 
*cr);>c#^t-^y^-V10 6li<^R$6::^ttlgl 0 3 

< =5r 0 . T ^ 7 r 1^ yi^^/umm 1 0 0 c7)S?l$7&%T-r 

[0004] 

loemcom^i:. RHvi'^iai^i 0 3tfti.T. 



) 003-314541 (P2003-*35 



otc, Rtl^^tt^l 0 3tc:f^;iT^yTAScOlS?iH 

m^m^^im^. Tj-y^-^-i 0 6{ic7)it;^i, 

Rh— ^y^'-vi 0 6m<7)^izMi-^m 

[000 5] ::<7)/ii^), ±.%iT^yrvyi^^r)vm^i 

ooi^zm^mm^^m^^fz^^. m\<D^tmMmtcr> 

^ifi^t < 0 , wmm^^\i^t Lxm^tim< =5: 

[0006] 

m't^^zwM.^tii}>-^mumm<r>^mMmtnmt^ 
^\-mM<^^3\(^mMm^^z^fi^'ixifm^rihwm 

mm. mimi<^m&w-<^')%%^<r>-x%\m,zw. 
m.'^tihmim):.^<mmm>:.(m<r)'yvr)\Mmz)ic 
^x>v^<WL%'^fix\-^h. 
[0007] i.wm.<r>^ 0 ic, t??fc7)/|N$ v^ii^ciea 

^j^7)Kiwis<7) 0 ibm<7)±% \M\,zwm.^fihmi{i^t 

/fitted: 0, lEi)*t't?^^ttI1-S^t3. ^^t?^ 

^^^z±%^j:mmtim^^fzm^z. mti^^%\mz 

[0 008] ^fc. ^^^(^wmmmiii. M'J^o 
iiiiffi?:^ri-&i*Hiiia5*Ji:. ;c^i*ifSigi5*ti:i5i'i:4ziea 

^nmM\m\.z. -e^i-r iiM^ 1. 1- >y ^rus^ t o 

%M<Dfh^\M\.z^^^tihmi\>?-t^m, 

n-^cr>±^ \m^zum.^ fihmiW^b i<^mMmh(m 
(oyi>rmmz)t^X'\-^<m'^^tix\.^h, 
[00 09] :i(r>^hmtmm^z. ft?to/^$v^^l!l 
\<zWM.^ixhmi\¥t ^<^wmm t (D^coy 'jrjmm 
mmn(ommw<7)d-hnmcr>±^\mi<zMim^ti 
mmi^t ^(7^W[Mm t comcDy =j7)vm\izit'^xA-- 
^K^MUz^tizx^. mmniiX'nmnm'm 
fc, t'fn.mt^A^^\'Mizmm^timwn¥X'±b ix 

±^\>mzmmtiim)mz)5iiri, y i^rmmm 



[0010] ±ieisiif*:{iaE«)Sv^{ii^$-Ei* 

[00 11] 

[ 0 0 1 2 ] H 1 {ir ^ 7 r U-yi^^/kggOliB&fifiJc 

izmty'JT/Hm^m-tmMmm. msa^mn 
m&t:\^-^ymizmitim^<7)mmm. mem 

yvymxhh. 

[00 13] mtw^f ipi;. mtlf ^yrvyi^^ 

;l^Sl(i, ir<yrVy'y-^)V^-X2t:^th, i 
<r>'T^yrVy>-->T)V^-:^2\,i. ytjyv^-::^3t 

-n^z.m:WiWi(mim2iA, 2 7B*w$iiT 
am^^tix^^h. \^=.tym7 comma. -mi>z 

it^X M5 if/jsfi i; S J; 9 ^iT v ^ S . 

[00 14] h-^yfft70W9{i. -ecO-dl^r. ^ 
-^^It^iMSl 0^^Lr7nyh^-;?>3tc^^$ 

^fcsi^s 2 7 A (c . m'm 0 iciHiiK e mz^m ttx 

v^S, t^X5j-y!p|||7<7)!i!|!igg9{i, 'e<7)«5:SgZ(7)1g^J 
3E«i§ 2 5 5:^ LT 7 a y h 3 COS^ 2 7 B 

[0015] 112 ti^^i-j; ^ iz^ m-comn^m^ i o 
{4. t'~^ymcDiz'mm,m.mi i a^iu'Eb— 
yfic^/Nii'hfifiiiffi 1 1 b m-th^-m-mn 
mi It, m-<r>ms,2 1 fcj&^'^m^tT.Ti^i.. ^ 

Sh2 1 ^h-:tyli*^'^Re:z^y0i|tc(6](fr»^rit] 

[0016] m-mmm 1 1 {i> iS4^2 7<7)i*iii 
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1 (Om^hmMm l l a i:/jNS^'HSimjIffl l l b i:CO 

mz. A-^m\-mmmi i bj;0:';®T'^s5'hfimiiffl 

1 1 atjiiE-rS^ffigPl 1 c^iJB^StlTV^^, ^CO 

mmzx*). m-m^^i icommimmzm^ 
[0017] f^-<7)ms,2 1 it. m-comm 1 1 <^ 

HI 3a. fcctt^VNl^'H^IIUiSl 1 btg;^[6]T*f[^ 

■ri./Nii*iiiiiiji® 1 3 b 5:W-ri.^-iom-oF*iiia5 

1^1 3fc, t-:ty(ic^;^:@lil3EPl 5t>J:l/fRt:^?f 
y(i<^^J^@(i5l¥ 1 6 i: . 15.16 ^m^tl 

i 1 7 . 1 8 &R)D:^(S]#ge{5St;:C^l^tl.«fti#^ i 

9. 2 0t:f}^(>m^^tiX^^l. 

[0018] 1 3 1 ixma t ip^m^ 

fflV^<?>tlTV^^, ||-C0|*|||g|5«l 3{i. eri>J->'f|!i7 
l^tfJiS^lTI^^I.. ^-c7)F*ligig51vfl 3lcfc{tl.«ffl 

a. t-^y^-\r6co«t:itt'C^:^i6i«-^>itgt« ig- 

~^2 3t Xm'C\f}[^i)^i^mtlX\>^h . 
[0019] :Mll^^liljiffi 1 3 a fc/hfli*i^fUiffl 1 
3 b ^cOlStC. /h@l*imiiffi 1 3 b J; n^'i^X-^^f^ 

mmm 1 3 aiiz^tiw-mu 1 3 c ^^jg^^ii-ci^ 
I.. cico^ffigtciOs m-cortuswi 3<7)^'^TO4la 

[0020] ^gffliiffif 1 5 (i. ±mm^Mm 1 1 a 
b±^m^wmi 3 afc«:. m^(7)y'Jrmm 

al^:iYlxm.^tlX\>^h, /MliiaE^l 6{i. /HI 

i'l-fSiiiiji® 1 1 b i: ^hmmmmm isbt (^mz. y 

lXUW.^tiX\^h. 

[0021] z(o^~<Dmnmi^i oizh^^x . ±m 

1 5 tci5(tl>5 1 7 cofli; . 1 6 

{tl.3E18<0@i:{i#L<?^^$ix. #3EI¥1 5. 16 
Of-y^RE@D 1 . D 2{i'e^imM=$r2.. t^j:h 
h . ±\WBM 1 5 O h° -y ^Ra fl D 1 {J . /jNfifflKP 
1 6cOh-v^REflD2J;0:*;^<iS^§^i-CV^|>, ^ 
cOj;a{Cb->y^RlIflDl. D27&m-S3E1Pfl 5, 1 
6 5:^r-r -S. l^-OlS^JiiMi^ 1 0 {i, yTM,m(7ym\ 

^m^m^^tih, 

[0022] m~(r)mn^m^2 5(4. t-Tj-yimco/jN 

fli-l-lliliiiffll 2 afcJ;i;:Ht"::i^yfflcr):^f5i'l-fSi«lii 

ffl 1 2 b ^^'tm-<7)m-mm:^ 1 2 1 . 

iffldi2 2fc*>A>^i)^c$ilTl^&. l|-i7)1t?iHill^2 5 

14. ^rcTj^'H^gpwi 2mgrcofflp«p2 2^^t-^y 

«$tT,-cv^s, :icr>m-m^mi2^zii. izm^h 
mMm 1 2 a tA-^fi-mmm 1 2 b t o^tc. 

i'hfliijiffi 1 2 b i 0 :^flt';M55'l-ISimiiM 1 2 a 

^fs^BSPi 2c*>'?gfi£$^iTv^i,. zcrimmzx 



0. m~cr>9m^ni 2<7)^mmimmzm^^tix\.^ 

[0023] %z.(m.m2\i. %z.(n^mm\ 2(n 

A^\m^\2&\.zmimMmh'\-!mmiSk 

ffi 1 4 a . 1 2 b iz^-nm-n^ 

1 4 i: . t°^^^{fflO/hg«l¥2 8io il/Ktr:!^ 

vm-mmm 29b. 28,29 irm-ri. 

3E3 0 . 3 1 mmij\^mmQ.mi,zm'thm^3 
2. 3 3ti)^hm^-^fix\^h. m~<^HmMiAb 
LxmatL^mtim^^hfix^^h. w.z.<7)m^^ni 

{4. ^E^Sffl<0^14;^^-^f 2 3 i:jgie!«3 7 b t'«i 

[0024] /jNgrt^Sliiffi 1 4 a t ^fll^imji® 1 
4 b t iOlSlC, ±\mmMm l 4 b J; 
ffijiliiffi 1 4 a t j^tl.¥Mgi5 1 4 c mmtiX \ ^ 

[0025] /M2ffi|5l¥2 8{i, /jNg^'l-fimiiffi 1 2 a 

b'YAmmmm 1 4 a tcT)^^. 0rSo^xTyH^:fs 

a2iitLX^W^tiX\'^h, i^mm29\,i. 
^msm 1 2 b 1 4 b i: c^fgl; , m 

2^^L-C@Sg$iiTV^|.» 

[0026] ^(Dm-<7:>m¥\^m^2 5 tCfcV^T , /J^S 
(!!!l5P28lZ*3(tl.53 0cO@t:*:fS{||3iP2 9tC*i{t 

l,3E3 mgi:{i^t<JB)3X§il. #3ESf28. 29(r> 
t° f-RESD 3 . D 4 l,i.^fi^fiWj: h , "f'Sr^b*. . 
^'cSiliffif 2 8 C7) h° •/ f-RBSD 3 {i , 2 9 

Ot.y^REfID4J;0/h§<^S$iiXV^^, .rom 

z.<T>wmmL 2 5h9 VTmcommw^x-h t , 

[0 0 27] y\=iyhy-x3(7)9mb-'m<7)m^M.2 

^;wajP4 2{4. SmM2 7A. 27Biacg3P$tlT 

[0 0 28] T-f 7rl/y>-A';^^El{i;. 

y77y>''4 3 2:^r-t'S. L<^ay^'^~tyyyy'yA 

3(4. )iigiJ4 4i:::(7)P||54 4{C-'f4sWc?^«$ixS7 

^y>''a54 5fc^^-ri,« pg^4 4{4, \:-^ymi(r) 

iii!|!lS2 5c7)||ZiO|^f^^J14«tcO^(C. mim 

mm7ti^itm^tLX\^h, fmAAff)9\-mmbyx:iy 

h'y-x3<7)mmmn[^mmb(omiz. :^^)v^y-)VA 

btmU^flX^^^. )Vi^-)VAe^motz)!b<7^i^ 
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-)V%mi}^yrAlt^. '7uyv-'r-x3<nmmu^ 

mmhfix\^h. m^9<7)mM^mzutm s 

tmi^^tl. ;c7)fetgP4 8{4. 77yi-'gg4 5COct"C^ 
[MlgB4 Ucg^tilL-CV^I,. iatge48t. :>--yh4 9*^' 
im^ixx\^h, 

[00 29] COiai::. ^at^a54 8^^:^v hA9iiM 

m^tit^b x\ w,-(^mmmi^ i o com-m^^ 

«1 3fcJ;l>"^Zc7)1i?iJ5ffli^2 5cr)mz:(0l^l|ge«l 
Ai}<\^-:^y^'^6ff)tQmbayj'i~^yyyyi^A 3 

mmbX'm't\fjmzmifi^ii^tfi. mmsiaxx/m 

^X^-^2 3^i]-LX. ^-cOMSiliSl 0CO51 
7. 18iDj;l/^^Zi0lt^iHWg2 5c7)53 0. 3 HZ 

[0030] ±iem<^T >f 7 r k y v-^/ms 1 -c 
{4. T ^ 7 ruyy'^)u^-:^2mzii. mmm^^^ 

;P 5 0 ^}m^W±^.l>zti V 1/ L Bf ® $ tiT 

v^^, >j-^;i^5 0{4. mmzv y^^'^scommzif 

m2 5(o±mzm^tiixo mij^ti. m-mm 

EEis^ 1 0 }ixx/m~<r)mm^m^ 2 5 ^ jg^tts i ^ 

T ^ 7 r 1/ y v^yl/^r-x 2 i^&^]S-r § . 
[003 1 ]<Xtc. ^Oj;d^T>f 7rl/y>-r;UgS 
l<7)iffli:^^SriJiBJ'rS, T^7r^y3^^;Hllil$: 
i&il. (31^ LT . H-O^^JiW^ 1 0 $r^tf)fflirT 

>k:fl(PJ5l¥ 1 St, 1 1 at5XX/± 

'immmmi 3abco^(Dy>'T)m!§\a 1 $:PS5L 
Tfc<. i/c. /N2ffl!l3ESfl 5i:. /hSHmDiaiffi 1 1 

hhxwhBmmMm isbb omr>y vrMm^ 

1 &iiIiLTfc< o ■t'Sr^b*). 7 xT;«1a 1 tCJt^ 
T 7 i/'T;PPf:iil/9 1 *vjN§ < ^1, J; 0 , 7 i^'T^UPt^a 
1. /3 1<7)ta$:tTi><, 

[0032] ^/c. T^7rPyi^A';l^SlS:iHil> 

diSf 2 8 b . /H^i'hlimjiM 1 2 aio J;l>'/H5l*]ISim 
jiffl 1 4 a i: C7)^07 i^'r;l^Pf a 2 ^iHlff LTfc < , 
S ^c. ^fv^ilSSf 2 9 . ^^flJ'h^Diiiffi 1 2 bt>i;lX 

1 4 b i: toia<?)7 'jrm^^ 2 -kmrn 

2 < =5:^ J: 3 . 7 'Jrm^a 2, $2 

cr)m^LXii<, 

[ 0 0 3 3 ] -e LT, m-'<^wmm^ i o \.zhnm 
-mmmii. iiX^m-<Dwmw^25\.zm 
1 2 $:-eii-e^iii4^a2 7 a . 2 7 b 

{zKXLXii<. 

[0034] :itib\m^z. m-<^W«SM^l Oiom 
-cOfflp°p 2 1^. ^c7)^-<7)|^f|gp« 1 3 Sr t^::::t yiill 
7{Ctf3lLT. ^-Offld?i2 1 ^:\^-:^ym7<nim>9 
cr>\^-^y^^6m\,zm.^^Xii<. mz. yuyv 

^-x3b o^^-^Ab ^:^rz^m^^fzmx\ m 
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[0035] :iixtm\^z. m-^0ffl^^,2 1 ^<7)W, 

-cnn^Mi 3^\^-:^ym7<m^9\,znmLxm. 

[0036] ±ISC7)J: 0 1 LT|g-c7)ffln^2 1 SrIXf'tft 
tz\^-:^ymi^. -e^/WS»'b. tfzyuyvr- 

x3co-iig^PA>4>, m-(^m.^2i(r>AAm^mi6 
(Oil si)^w.-'<7)^\mmi i<r>^-wv%wmmi i b 

HK^tl) J; 0 , *^o^-i0fflpT,2 1 0:^f5(il5ll 1 5 
i7)5El 7*^'|^-tfOHI^a51>Jl 1^0:Ml^'HgimiIMl 1 a 

[00 3 7] ^14;^'<-'9-2 3S:. yuyhtr- 

m\^x. m-c7)«3?ims2 5i;t5{t-&ii-cofflp°n 

2 2Sr, f<O^ZO|^^g|5*n4 2:7nyb^r-x3cO 



[003 8] -eof^. jgM3 7$:7ayV^-X30 

-;U4 6^^«L. i/->'l/«ftgX?-yr4 7^7ayh^ 
-X 3 cOfBlliggPlSStcKftft, v—^WftM;?^ 7*4 7 
3WN-ri5l-y77yy4 3cOll|g|54 4S:Jf)iLt:'e(0^§ 
ffi^jiic«^3 7tC^Jf$i*-|.. ggV^T. Wgl59<7)l3tgP 

4 8 tcih .y h 4 9 5:4i«-r § ^ h T\ m~cr>mnmi^ 

10(0. H-cOfflfn 2 lHioftl.il 7. 18.*5j;t/ 
mrcOli^Ji!|!|!l^2 5<0. ^ZcOfflfp2 2{Cfc(tSi3 

0. 3nzFm<^f&^n^ti>. 

[0039] t::bX'~miz. ±mm^m 1 5t3j:iA'/|N 

ti^'ti\^-7^ymi,zmm^tix\^i>fzi^. ^mm^m i 

6 J: t/iz^m^m 2 9 tcJt^T ^?^fi*^ii*< , 
[ 0 0 4 0 ] ; ±mm^m 1 5 , /jNgglffiSf 1 6 

iP2 9^fiimTs. TLtmuzm^co^^mi 

5. 16. 2 8. 2 9\,Zii\,it^>y7)VW^t'yXTM. 

m^m^^. Tie (ai ) ti^-f. 

[004 1 ] 

[^1] 
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33155 


30921 


28228 
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31214 
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[0 04 2] ll6{iMI[ll5:7>''r;H5fSa 1. a 2 . /3 
1. yS2 {txm) bL. *fi|!Wi$:i^;^xA||tfe (km) b 
Ltz^-^cr)^yymxhh, ^(Ollfct3V^T^IIa{iH 
L. TUz^^-K^mLfz (HS. TStC1^E^#4L 
=5:v^) Ji^^S^L, SSc^btiHS, TSt;1^E$:#-^L 
(HL. TLlc^ffH'f-^L^rV^) J^^^S^L. Zj^ 
M^c(iHS. TLlC^ffi5:#-^Uc (HL. TSlC^ 
ff^#4L^v^) M^^^sL^ -mmd\,i.Wh. H 
S, TS. TL^0Mi^^=t1^E^#4L^v^^-^Sr^^t 

[0 04 3] -eLT. ±ie (ai ) fcJ:l^06*»<i>, H 
L. HS, TS. TL(0fBJilt3i1^ffiSr#4t'5rV^^ 
^immttht. t.oi:t>-XrA#^*<:^v^cO{i, H 
S. TL(3i^E^#4tTHL, TSt3i^E^#-§-L^ 

[0044] ±^c0j;9l;HL. TSJi, 

1 0 . 25\.ziiK^x^ix^'Ky::~:^ym<<zim:fh±^^ 

mmi5, /N5iiill2 8T'3i'5. HS. TLti. # 



ti^Kfl^ 10.25 tfcV^T ^ti^fiK'^-^ym^z 

m:fh'hm&mie, i^-m2 9X'hh. 

^ca^^t^mSlO. 25^r^yr\^y'y^ivmW.l 
izmm^^fzm^. HL, TScO:fr*<HS, TLCit^^ 

xmm^mmLw ^zx\ ±'m^mi 5. ^NUi 
^m2 8<r)yi^rmma 1 . « 22:. /hsiiisf 1 

6 . ±m^^m2 9(rty>'r/mm/3 1 . /S 2 J; 0 

^<ti^bx\ ^m^i^m^ 10.25 

^15. ^mm^m2 8t,zm^yi^T)vmi 
a2mi!b(,iixnmnmi. ^m<onm^^±m 
1 5 . ^mm^m a . A^^m^m 1 6 . 

5I¥ 2 9 l,zmif^tL !> , ; iitc J; 0 . #tt^iJifi^ 1 

0. 2 5co'^xf-m^. mziz^m^mi 5. /Niii 

3EIPf 2 8<0»i(&2:ji(fi-:: i: j&Jf^ I. . 
[0045] ^fc. ±15 (^1 ) nxx/met^i^y'JT 

]al, a2£Offi*>'2 0/xmlC^rl.ti^;?.xA»lfe 



a 1 
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1. a 2(il 0^tmlilrt{Zjfp;tl>ctaiS^f I.. 
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